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(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a laser beam machining 
method capable of cutting a machining object, without developing a 
crack or welding on the surface of the machining object, and 
efficiently. 

SOLUTION: Inside the machining object 1, a reforming area is 
formed by radiating a pulse laser beam L onto the predetermined 
line 5 for cutting, under the condition of causing multiple photon 
absorbtion. and making a condensing point P agree with the inside 
of the machining object 1. The pulse laser beam L is a linear 
polarized light, and its direction is controlled so as to be along the 
predetermined line 5 for cutting. By splitting the machining object 1 
along the predetermined line 5 for cutting making the reforming 
area a starting point, the machining object 1 can be cut with a 
comparatively small force. Since in the irradiation of the laser 
beam L, the pulse laser beam L is scarcely absorbed on the 
surface 3 of the machining object 1, the surface 3 is not melted 
caused by the formation of the reforming area. Since in the 
reforming area, the size in the direction along the predetermined 
line 5 for cutting can be made relatively larger, the reforming area 
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along the predetermined line 5 for cutting can be formed with a. small shot number. 
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S 0 W-^-'l'XcD Ix — -If Ml«f) TJgfig^tlfceSjMXiJ? >y h lc:|3V^T, ^»r^S5 -TXCiSo 
fcTjiRi® yfjS^ffiJ^Wk:;*:^ <t--5c:i:A^-p^So cn**^W#« Jl^ic <t OSS^bfc 
o US! ^ © ii D 1? « o 
[0 0 5 3 ] 

(A) ilPXj^^^lW^-l'^-y^X ijff^X'i^ji/N (jp^ 7 0 0 /iin\ 

(B) U-1f 

: ^i^^^l^-lfaeN d : Y A G U-if 
&fi:i06 4 nm 30 
U-'if^Xd^-y MK®« : 3 . 14X10"* cm^ 

m 0 jS. ly mi&^ ■ I 0 0 k H z 
/^;l/XlB : 3 0ns 
ffi;ti : ttlt;< 1 m J //^/I/X 
U — 1f^S.a :TEMoo 

(c) mytmiy^x 

iS^ : 5 0 fg 

N A : O . 5 5 40 

(b) ftpXJ*^4*l*^«B^n««B^©^illi**: 1 00mm/g> 

T-'^;l/X l^ — -tf^^r 1 /^^l/X i/ 3 h iinXM^iKlOF«3g|5t£:^3fc?©IlZtc i: S ^ ^ -y ^ 

O ;l/ X - -tf 3t «r M l# L o 
[0 0 5 4 ] 

^ 1 4 t±if v:?°;H ©^®<o^X^S bfc^T-^*) . mi 5li-*)^yy)VZ<oW-m<OWM& 
)fc*mscwic3^LTfe»). s^cpttRiiye*^sc»{C3^Lx^>ao ^lt, ^l6^±@l so 
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5 ic^t^>y/v 2 oxvii- xvii^tjao /tiKM^^sswtc^brcia-esao tanMm^ 

[0 0 5 5 ] 

m 1 6 t^-r i ^ t^^^yUX l> — 1f l ^^^l^XiOi;/ a >y h T'Jgfig^n^ 

Tl/>-5o C titi. ^ ^ >y ^ X:<}? -y h 9 0 ©Jgfig*^ C iRltcCiit^ tlTi/^S C i: LT 
l^^^o — :^ X 0 1 7 (Ca^-r J: 3 IC/^yt-X — -tfTt^^pgilTteO^^. l /^^l/X© 3 -y h T 

S:3^jRl®i'-7 h 9 0 ^D^J•}^^±. -9- > ^71/ 1 ;l/ 2 J: O * < & o T 10 

C 0 0 5 6 ] 

c t^mmr^. m i s iSLZsm i 9 «\ tnx?>f^!^<DW»T^^^i' Tf^gc^nfc 

i7m)^(DW-^mT:^^o 1 /^/I/X© v' 3 -y htrJgfig^n^^^^v^Xi^'-y h 9 0^ 
V 5 ic^^T^nm^-r ^ C ttcd: 0 . «»f^S-^'i' V 5 tcj&t? ^ ^ -y ^' 
9 A^Jgfig^nr V5„ 0 1814. -'^/I/X — -If 3t<Otlia<M^«D7!riRl*^«»f^^^-l' V 
5 tC}S5 J: -5 bT. /^;l/X L^ — -!f ^%MW L T JKJ5g? nfc ^ ^ >y ^^i«9 
o ^ ^ -y i?X3j?>y h 9 O W»r^S v V 5 ["I jiB o T <D}gfig;*^{Eil2 n-S C i: tc 

^'l' > 5 tcJiio /c^ ^ -y i'^igc 9 ^Jgfig-r § C t A^T* -So — 0l9tt, /^/I'X l^- 
lf 7t O iei^(H^cD;^[pI ^ ^ > 5 t BS?-ti:T/^;l/X U — 1f 7t^M*f LTJg^^ 
tltci^^ -y i^mi^ 9 *5^LTV^5o -5 -y ^ X si? «y h 9 0 <D%»r'f'^^ -Y ^.S 0;^lq]<?) 
i£i±lt®W/h?v:»o-e, ^ •J'SM 9^jg^-r§€)tc0i 8 <Dm-^icit^T ~> 3 -y 

ti^^<rj::s>. m-ox. mi 8 iz^-r:$:mmmmicm:E> ^ ^y i'mi^(bm^^mii. 019 

I 0 0 5 7] 

3--iJ:TA;bX I^ — 1f 5^A^BBS^^nTl.^:5 <DT% >- 3 >y h Bf ® ^ ^ tl -S ^ ^ -y X 2}? -y h 

9 0ti. %»f^^^-r > 5 tO*s;^lRlti:fcl,>TJgfi!cA'S{£jl5nTV>-5o JcoT. ^ ^ -y ^ X 30 

:l?-y h 9 0O%Wf^^^'rv5Oi|i;^riqi'\©ffitf3b<:*:^<;S:»5-rffSi:. ImJinMiV^^^ 

llfiSJ^ffitC^^:)^-}* ^cfe^^T. a-y ht^icm^^ y ^ 7,:^^y h 9 O It^ 

Co 0 5 8 ] 

. l----9'7t©*SP3<i7feEP^a-rtSP30ft#b:^|Bi{c ^ ^ «y ^X:K-y h 9 0 ^ *^ (S jft ^ 

ti. c £o:^i£otcj9o -7 -y ^ X jj? -y h 9 0 j&jg^T'# So <fc o T 40 

mm^^^-fzytm^ i. o k vx ■> .y mm^mmt ^ t . m.mm^<Dm-^ tmm(ofb 

/jN2<^§ei!. ^ ^ -y ^X4?-y h 9 0 «ftiSb:&iRlfcj&o fc^}£*!::»C# < 55:^0 iS^<l 
[0 0 5 9 ] 

(om-^xwimurciiK mmsskmmm^mmmmitmi^Lx^mmton tt'^m^^o ^rc..^^. so 
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;l/X U — if ^{COl/^TgiW Lit mm.f& Ur — if ^t{c-^t/^T t ra«£0 il i: jb^M^ 5o 
C 0 0 6 0 ] 

[0 0 6 1 ] 

1 ffOfc^S U — 1f ipX»gk:oi/'>TSiW-r So El 2 i t4 <i o u — if iniS 

mz 0 0 (Dmt^m^mT^^ o u— ifsoxsgz o o u—-*fy(.i^^^T^u—^^ 
M 1 0 1 ly—'fytKDiati'^^^ji'xmm^mmt^rcibic u—^r^m i o i ^mmt 

S U-if^iSSieigS 1 0 2 i:, if^j^. 1 O 1 *^6tt}S#^nfcU— if^fcL^lS^t^^R 

m^mmT ^mpimmms^ 2 o i a. lipg^ptpgp 2 0 1 A^?.m*f^t^fc^'— ifjtKDH 10 
3i£^as 9 0 ° tufm^mmr ^ 9 0 ° mumm^ 2 0 3 ^m^^o 

.[0 0 6 2] 

U — ifJt^vl 0 1 U — 1f^:&^5fe-rSNd:YACU— +fT*3&5o U — 1f%lS 1 0 1 tc 

ffll/^S C U — if LTx CfDffi. Nd: YVO^ U — 1f Jf>Nd: YLF — if ^ ^ ^ Vif :7 

T-TT u--f *^fe5o ^-^.-y ■>mm'pmmmmmm^m^r^m^. Nd:YAGu-if. Nd:Y 

V04^-if. Md:YLF.U-if«-fflt^S©A<»jgT*-5o JB*T^^{kffiiS«:}gfig-rs«^.^ 

^ T't'T i^— if^ffli/^so^^iffa-ea&So 

t 0 0 6 3 ] 

ISPa^pgiSgP 20 1ti:, 02 2lc^-rJ:-5*l/4i8^Ste2O7%#Cyo 1/4 j^SS 2 

s« 2 0 7 fceii^ff ii:*i(HjtLP<?DA*f7t*^A*f-r mj^^itmmcompimcDmpim^ 

C 0 0 6 4 ] 

ioxj*^^ 1 icmmm^ifto iy~^yti^msit ^m^. u-— ifjfe^ i o i e. ww^n 

5 U-if ^LtiiS^fS^LP^&iDT. U'-if^L^^a^lDtLP©^ ST' 1 / 4 j^Stg^ajg-T 

5 J; 3 tc. ♦iR^Mgfigp 2 0 1 t± 1 / 4 iSSIE 2 0 7 ©73&ft 0 *iiii5-r S fc. u— 

if JfeS 1 0 1 *^^t±iSmi)ie<DU— if7tL*^m«^ns©T. inx^>fft^ i cd U — ifMM 30 

icitiifijieLP® u-if jte^tt«:fiiffl-rsig^. ^P3^^SigP2o m^mt^^o 

[0 0 6 5 ] 

9 0 ° iHllEWIEigP 2 0 3 {±\ 0 2 3 tc^-T <fc -5 1 / 2 2 0 5 %$Cfo 1 / 2 jS5 

«2 0 5 «a^(13fe<DAS*^tC^* L,TSt3£-rS<ldfe«^0< sa^ftST'^So -Tft^^. I 
./ 2 &Sffi 2 0 5 Jcea^tfTS-fiLft 4 5 ° OB^M^tLP, AS*^*^ Att -S x Sil^li 

A^TtLP, LT 9 0 • rcifm^i.rcm.mm^i?2t:^^o 90° m^mm^2 0 3t,±^ 
^ra^iissgp 2 0 I *^p.mtt^nrc if^L^DM^^ 9 0 ° rcitassH+s^^. 1/ 

2»«ffi2 0 S.^-U' — if^L©yfi^±{Cffie?-&Si&f^*-r5o Sfc. 9 0" lellgiagiSSS 
i2 0 3 tt. ffiR^PgpgP 2 0 1 *•> P, ffiS^^n^ 1> — ^f ^L<D{l^^Ieie^-y:=5:V>«^. 1 
/2&S«2 0 5^:1^ — if^feLOTt^^ (-r^t)^. U — if ^LAM / 2 2 0 5 5& Jg 40 

[0066] 

Ix-if iPXSB 2 0 0 P, {C. 9 0 " lel^iggiSgp 2 0 3 T'M^^ 9 0 ° Itlf^mmm^ 
nxt±^n:5:^> P — if7fcL*^A« bJb^o Lx — if^L<D5fe^fl[)|R]^^ 9 0° ^xSJcptcEB. 
^.tlfe^^'Y ^' D-f y ~ ^— 1 0 3 fc, ^^'-r aw'.-y ^ 5 ^— 1 O 3 U— if 
7feL:&»Jt-r i.*7tra U^X 1 0 5 i:. 0>X 1 0 5 T'*3t?nfc U-- if )fcL3b^M« 

^n5tt3X5t^?a 1 A^«s?n.s«sfe.i o 7 i:. 1 0 7^x^:»^iqitc^i!i^-ii:5- 
fci6©xi£&x7^->^ 1 0 9i:. mm-^ I. 0 7 ^xmyJ^^^c.m.i^■r^Ym:^^Ril^&Wl^'^t^rc 

«)OY#X-r-S? 1 1 l-.i:. 1 0 7 «rX$ftRt;Y$(&:3?|fijfctt^-rsZiS?^|fi|tc^i&^-ti: 

fc tb ioZ^ 7, T'-iP 11 3 i:, 10 7 (OX-YW^m^milMMt^ 1 <D )P ^ iSl * i& 50 
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13.213 (Df^m^f^mt ^ 7.7-— i^um^ i i 5 ^fii^So 

10 0 6 7 ] 

m'fti^.vcDxmmysmo^^mi.t. imnn^m i :&x(y)wx7"— 109(110 tcj;t)x 

CY)W:^lp]tc^i&^-(±^5 C J; OfT'^o .X(Y)fE6X7^ — 1 0 9 ( 1 1 1 ) 

— eiJt^r^P 

[0 0 6 8 ] 10 

.5 d hi:f^X'^^r^Si,m.m.\& U-lf ^T- 1 J;V^o l^VX 10 5 tt*^^©® — fiRJT^ 

So ZWXt^ — i^i 1 3 — -If )fe©*3\5^*inijlt«i!Ka(Drtgp{c^t>-arS#m©— MT? 
S^o *^ffll^>X 1 0 5 ^zfft:^iqitc^l!jS-&Sc: i:{eJ;oTfex iy—^^om^tM.^ 

Co 0 6 9 1 

P-ifinx«B 2 0 0 li^ ^{c. 1 0 7 tcSSsnfcJraxjt*^!!^ 1 :g-prM3te|gtJ: J: 

*) mmt^tc^\,zoi^>^^:^^^t:^mmm^m i i7i:. ^-r^^a-r'-y^'s^— 103 

, «r«ix.So e — AX :r U -y rJ' 1 1 9 ii^^leffl U 1 0 5 fc; OHfc ^^'-Y a-Y 5 ^ 20 

— 1 0 3 A^SHB^tiTt^So If-AX -y 11 9 {± . ^m^W-COm^^^KM \.^K> 

v->s„ m^ffl^j^ 1 1 7.3b^^M£bfcRr^7t^{±e — Ax:/y -y ^ i i 9 t-j^^^a^ei* 

10 0 7 0] 

u— -tfinxss 2 0 o ^ tc, e — Ax:r y -y 1 19. ^-f i'a-r-yi'S-^— 103 

i&xfm^m u-vx 1 0 5 2:11 i^)te«i±{cgas$nfc»»^^ 1 2 1 jBLZfBmi->x 1 2 3 

*<iASo Jifi^S^^ 1 2 1 i: LTtt^llK-tf CCDCcharge-coupled device) ;?J ^ 3b^ ^ 5 , W 
»r^^^l'>'5#^#Cr«®3:&B8l9LfcnI^^|gfDJEi#^t±. M^mU-^X I 0 5 . ^ 30 
'Ti'D-fy ^5^-103. If-Axr U V 9 \ 19 ^SJSL. f^mU>X 1 2 3 -Pig^ 

^*iTa^m^i2i-z?a^^n. »@7^-^i:*So 

C 0 0 7 1 ] . 

M^-r— ^^aillgp 12 5 2:. L^ — 1finXgS2 0 0 ^ft:^$ljffll-r 1 2 7 

. *-^i 292:, ^e^So ti^-x— Msa? 1 2 5 mf^y'—^^mic i^rmmmyt 
©^^T^-^^-stc.LTXT"— v'^jffligp 1 1 5 A<z$6X7^-->7 1 1 3^^wsmm-r^iit 

i 13. pI?g5tiD^iS*^aS 3 tc^^ J;3lc-rSc ioT. tif^T^— 1 2 5 ti:^- 

— h 7* — *X:3.^-y h t Urmmt^o mrc. iSTMSgP 1 2 5 t±. ffi^v^— 40 

2 7 ifet^*JffllgPT^a«aaA^ft^n. ^r::^ifl29fc2S^*lSo CtHCJ: t) . 

■ *::ii5f 1 2 9lel£Aiii^^A^S^?nSo 
C 0 0 7 2 ] 

1 2 7 tCf±, — 1 5*^S©-7^— ti#7^— ^aaas 1 2 5 ;!)^ 

ytM I 1 7 Rzf XT'— lyMms^ I 15 ^um-r ^ n tic x*) . u— +finxss 2 o o ^{^^ 
^mm-r^o j;ot, ^ti^mm^ 1 2 7 «n>t!:i — :jfrL - «y h t L-zm^-r^o 

C0073] 



(14) 



JP 3722731 B2 2005. 11. 30 



0 S 2 4 C <D U — 1f iOX?3ji ^SJB^-r 5 rc:i6i0 7 a — ^-V — h T^So imJLM^i^ I 
[0 0 7 4 ] 

afe-r 3 u-if jfeis I 0 1 ^mm-r^ (s i o n ^ j&pxjt**ifs» i ©jp^^&jw^-t 5 

«^^s-r 3 (s 1 0 3 ) o c ni±. v--9'^i.«^>*?t^sp*^fipx^*fe!^ 1 <Drtgp{cffi«^ 
iirSfciitc. inX3>f^ia i ©«® 3 fcfiiS-r S ^L©«7te^^»!|ii: l^fctaJinm 

1 €)Zffl:^ipjo^i&MT^So c:<D©i&«*^(4:*JSig|5.i 2 7 tcA:ti^nSo lo 

[0 0 7 5 ] 

taxj^ft!^ 1 ^U— -lffinX«S2 0 0 ®igB^ l O 7 tc^Bf So ^ lt. m^fflTtjg 1 

1 7 Rr«)i6«rsi^3--*Tftnx?*^!a 1 ^Hgpj-rs (s i o 5 ) o nfc«»f^s 

■5^ 1^ 5 ^^tyftoxjtffel^} 1 <r>S® 3 1 2 1 tc<t »j JSf^-r So c -tjS^t^'— ^ 

S 1 0 7 ) o 
[0076] 

'KOMj^-'r-^liXy'—i^mmS^l I SfCjJI^tlSo X — gp 1 15 14. iKOM}^ 

7- — tJ'^St LTZihX-r — 1 1 3 «rZi&7^|So©^i&^-tirS (S 1 p 9 ) o Ctitci 0 . 20 

mmmytm 1 1 7 coaimiftcomj^.ti^mm 3 (cffig-rso ^:33. a^T^-^^aagp 1 2 5 1± 

^iHfiC-rSo 0 ©fi£;^i®^7='— tt^#:^jffllgp 1 2 7 L T * 1 2.9lcm^ti: H 
tifci t) t-^ 1 2 9 tc^Kf^^^'f V 5 #jS«Ji£;*ciB^*^aa^^ tiSo 

[0 0 7 7 ] 

^f*^Jffiigp.i 2 7 tctt^i6X5^-y :rs 1 0 3 g^s ^ n fc^aMf^- A:^ ? tlT 43 t) 
. cco^ISSt^— 3b<X-f-— S^MffllSJ 1 1 5tCjM6tiSo X 5" — $ij ffll gp I 1 SttCO^ 

fca-^V-T. ^-+f)teL©^5^j^PA^i&DXMft!l^ 1 <DF«3gPi:*SfiiESt. ZittX 

1 1 3 i !9 SqXjI^fe!^ 1 ^ZW;6riRj{c^»i?-li:S (S 1 1 1 ) „ 
[0 0 7 8] 30 

^kiz^ ^R^gigisgp 2 o itcto. u~-*f^m.i 0 1 *-effii#?nsB:i^»3tLP<D i^— 

^L<Dfflra*/?:Kfi5f S (SI 1 3)0 fflP3*PtP§P 2 0 1 ^^:43V^T 1 / 4iS^S«<D7?fiift 

e ^^;^s c i:{c <fc »5> fiffMo^tra^cotf P3fi^Ep:£#-rs u~^yti^n^ n 

So 

[0 0 7 9 ] 

oSM*^SnxM^!|% 1 <DYi&:^ripjic3gi/rc^»r^s^ V 5 <d;^iri t — Si-r s J: ^ icMi55 
■rs (SI 1 5) o ctili.. 0WX7" — 1 3 ^inteS-^sc: i: J: OiS^snSo J:o 

[0080] 40 

. Yifi:6"|nlfC?Go TlinXM.^4^ 1 5:inl-r StDT?. 9 0 * lel^^gjlgp 2 0 3 Ix — if^tL 
0{l^^(3e?H^i5:i,> J:o SSS®«r-r S (S 1 1 7 ) o OSO. 1 / 2 jfe U — ^f JtL 

o ^ ^ {c ffi a ^ -^i: s i& ^ -r s c 

[0081] 

l^— tf 1 p 1 b— IfifcLJ&^^^Hi-T. U-if3feL^iinX«^#> 1 ©^ffiS OY«l 

>3 [^tcS^tf fc^»f?^S-^-Y V 5 tcMS^-r So 0 2 5 ttinXW^#l 1 .©T[BH7?feS„. u— 

J;7icLT. irax^t^^ 1 u — if^LA^mit^nSo u— lf7tL®*^^painiJ*^??a 
.8r^S^-r > 5 »c}»3 J; 3 JcYfiX-r— V? 1 1 i ^^ifi^-frT. }glt5aaM««:«»f^^ 50 
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C 0 0 8 2 1 

^ LT. xfftXT" — ->* 1 0 9 ^^m^-i±Tu—v'yti%m(oi^m^^'^-f> sicmmi.. ± 
mtmmic vx'^mmmmi^^m^o^^m^M^ > 5 icrao x a laaimmvn 1 cdp^^ic 

tsi 1 ©i^^Sfc^sJasMW^j^fiE-r s (si 1 9) „ ms.. igifii<i^LP<o u— if^teL^sni 

. C0083] 10 

90° iHiePgSgP 203 {Ci»3. 1/2 2 05 (023) ^U — -T^L©^ 

nomyt^ 9 0 • 7f itm^^-ii-s^eis^-r s (s i 2 i ) o 
Co 0 8 4 ] 

T. mmmmmi^^mm^^^ ^ > 5 fcj&3 i 3 tcipxs*^^ lortscKijg^-rso 

[0085] 

TiraXJ^^^ 1 «ortgl5{cj@^5a;aMlg?^fBfi)c-r S (SI 2 3) o i»ia<l7fcLP<0 li'- 

if 5fcL«:ftPX5*lfetJ i JCMWT S«^tt. ® 2 8 fc^r J; 3 {cftSo 
[0 0 8 6 ] 

^LT^ iPX^^f^ife) 1 %^»f^^-^-Y > 5 tcJij^o Tfttf S C tc J; t) . itlPX1t*^??3 I 

»f-r s (s 1 2 5 ) o cntc J; t) , iraxji^^!^ 1 ^ >y rtc^i-w-r So so 

[0 0 8 7] 

m 1 gi»i©^!)m^^H^-r So cnjc jcntf . ^^^^iK^ec ^-its^ff T*^o/rax5^^!^ 

1 ©rtgi5tC*^^p;£:^t3-ii:T. /^^U;^ l^-'1f ^L^^ > 5 MS* l> T S o ^ 
UT..Xtt;^7^-5^i 09 Jf-YiftXT^-s^ 1 1 1 ^i»m-i£^^ C ttC J; »3 , ^^^P/&«»f 
^S^'i' > 5 tjfto T^K^i^TV^So J: »3 tScSSlgE (fiJII^ ^ ^ y ^ }g 

Siff^Sfb^i^) ^«»r^S^-r y 5 fcied {cfiPX?*^^ 1 <Df^a5{cJg 
^bTt>So iPX5*^^<o^»i-rs®mtc{5f SA^oe^jb'feS ii, iPX^*i^1^j^Jtfe«/h 

fcjfioTiPXtt^?^ 1 :&iiJS L\zi:K>. Jti^W/jN^ ^:^iiE?inX«^& i^^Sf-T S c i: 
*^T-^So CtltCt t). IraXi^ftm 1 CD«S 3 JC^K^S^-f > 5 *\^^1.nrc^jKf>SiS:SiJ 40 

^ Hi- S il < ApX jt*^!|^ 1 ^^»f -r S C i: T' # S o 
[0 0 8 8 ] 

$fc. mi^iltinif. fiPX?*^!^ 1 fc^3*l£?®ijX^ec ;^ -lirS^^T'A-oinX?*^^ 1- 

T, ix-if)fcLt±ipxi*^%i i.^rSiSU. 4pxJ*^^ 1 ©affis -pti/^^i/x u— if 

S c i: tt^u->o 
[00 8 9] 

JW±Sirabfc«}; o tern I M»c «t ntf , 4nx«^%r l io^ffi 3 fc^Sfl^^^ W 5 *^&j^n 

irc^i2^g*WnJf>}§ilS*^^CS C < , ftJX?* ^«SJ 1 «r«{R-r S C A^T? # S o <t o T 50 
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Co 0 9 0 ] 
C 0 0 9 1 3 

Sfc. ^ 1 <5Utc <i:n(f. iraX5^ft!|% 1 O^KfiOXfc Ix— •»f)t;&^^,^;g,^D-^:■. ^'I'i'tVK 
^^ffll^rc^^-Y5^>^''J: t) fcMM*ftnX7!)^5i^2:fi:5o e>l;ltf. 0 2 9 (c^-T i; -5 tc 
Wm^^-^-OSA^It^t^Jgt^iffeoT*., S 1 finite J;nif«»ftaX*^Rltlt 

C 0 0 9 2 ] 

^fc, ^ 1 ^Jlc intf. a 2 5 Rtf la 2 7 fc^-r J; ^ fcftnXMftt^ i tct*. /^;l/X 

jit±thea^:>c# < ^^OT*. ^J>:&V^->3 hST^Kf^^^'l' V5 f'pj o <^ ^ <y ^ ^W. 
. APX5t^iil 1 ©toxxe— K«rlRl±^-*SC i:3b<Tt«<, $fc. a h ^{cjg^? ti 

^ K Si -r ^ fi?IJ T' t H « T- S 5 o 
CO 0 9 3 ] 

[S2M] . 

2«»J{covT|glMi:<0<aa%4''Lac|5i^t-^<, 03 oticicou — 
ifiraxgM3 0 0 ©fei^^^^TfeSo u-^-tffcjx^Bs 0 0 ^ 021 30 

fc^rm 1 U'— tfjnx^«2 0 0 g^icoi/^Tttll— ?f ^^{^ 

•Til ^{^ J: t) ^©iiW«:*BS-rSo 
C 0 0 9 4 ] . 

u-iftoxSBs 0 0 tcji. HiM^go" mteiifflsgp 2 o 3 A^istt e.tiTv>*v>„ ett 

Xx-e^ 2 1 3 J: . 1 0 7 O X -Y^ffi A^ftJXM*^! 1 « iS'S :^ Ir) * tt i: UTHl 

C i:A^T'^:5o ilti{a<t»5. ♦fR^iiffigp 2 0 3 A- tli«^ n^c U-1f^L«(s 

.C00953 

2 PtC^S L' — +f j&nX>3 tCOV>T|KB^-r ^ 2 ^J{C^3^^T 0 2 4 

^•r^ 1 eaters i^— ifiinx73?s<DX7^'y \ 0 1 A^e.x-7^-y :/s 1 1 5 oaft^rso 40 

Co 0 9 6 ] 
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